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REMARKS i 



BEST AVAILABLE COPY 

Claims 1-25 in the application. 

I FORMAL REJECTIONS 

Fig. 13 is objpcted to as failing to include the legend *Trior Art*'. Applicant respectfully 
submits, however, thjat to tlie extent that this Figure shows segment lengths optimized according 
to the present invention, it is not prior art. Since this Figure is intended to depict graphically the 
limitations of claim ^, it is respectfully submitted that this requirement is in error. 
Reconsideration of this requirement is respectfully solicited. 

Claims 1-25 ;ire rejected under 35 U.C.S. § 1 12, first paragraph, as failing to be 
supported by an enabling specification. 

Claims 1 -25 ^re rejected for failing to provide any substantive detail, other than mere 
reference, to a model^, characteristic values, transfer functions, algorithms, distributions, and 
means for optimizatij)n. The Examiner also states that the claim element "air-spaced 
transmission line" is jnot adequately disclosed. 

Applicants initially note that the study of transmission lines is old, as are their 
mathematical analys^ and modeling, including transfer fimctions. 

MPEP 608.0 l(p) addresses the issues of completeness of the specification, and expressly 
permits incorporatioiji of essential and non-essential information through incorporation by 
reference. While a b^ad incorporation by reference may be hisufficient to demonstrate that the 
applicant possessed tjhe invention, where the relevance of the reference is discussed in the 
specification, and that relevance relates to the issue of possession, the Examiner is not free to 
ignore the incorporated references, 

In the presenti case, US 5,455,548 is "expressly incorporated herein". The referencing 
section of the specification makes it clear that this reference is principally distinguished by the 
use of a ''progress! vcj distribution" of line lengths, as opposed to the optimized distribution 
according to the presjent invention. A review of Fig. 2 will reveal that, in accordance with PTO 
policies, the space bqtwcen the center conductor and outer shell is transparent, indicating air or 

i 

vacuum. Since no vacuum seals are disclosed, one would interpret this as air. Thus, tliis 
reference supports tl^le "air-spaced transmission line" element of the claims. Likewise, US 
4,831,346 ("expresslj^ incoiporated herein by reference'*) discloses "air dielectric coaxial 
cables", wliich represent tbu same lechnical construction as the present "air-spaced transmission 
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line", and would havje been recognized by one of ordinary skill in the art at the time of the 
invention to relate tojthe satme concept. 

Applicant takjes note of the discussion of the incorporation by reference doctrine 

i 

discussed by the Exa^niner, Applicant, however, disagrees with the conclusions drawn by the 

I 

Examiner. Clearly, tjie fact that basically the entire incorporated reference relates to a solution to 
the same basic problem as the present invention, that of selecting segment length for (air 
dielectric) coaxial tninsmission lines to mmimize VSWR, and indeed presents this in the patent 
appliciition as the prc[blem to be solved, clearly indicates that the applicant was indeed in 
possession of this as^ct of the invention, and further lhat the specification is enabling for such 
an air dielectric coaxial cable (air spaced transmission line). 

US 5,436,844 relates to a point discontinuity model tor predicting the performance of a 
microwave system. This aspect of the reference is particularly discussed in the specification of 
the present applicatidn. This patent particularly discloses the mathematics involved in a 
perfonnance analysisj oF a microwave transmission system. There are likewise commercial 
products which will ijinalyze a transmission system, once its characteristics are described. 

^ i 

Smce these trjansfer functions and performance analysis of transmission lines are well 
known in the art, it i^ xmclear why the Examiner cites the highlighted sections of MPEP 2163.02 
against applicant. The level of skill in the art of transmission line analysis and optimization 
includes, as a minimum, a knowledge of what a transmission line is (including the requirement 
for a dielectric) and cjertainly based on a review of the present disclosure, that the various 
discontin uities result;in performance degradation. The person of ordinary skill does not require a 
defuiition of terms ai^d pluses commonly used in the art. Such terms and phrases include 
VSWR, transfer function, and the like, Wliile the person of ordinary skill in the art likely cannot 
calculate VSWR of aj complex system in his head, he does not need to. Automated systems are 
commercially available, as indicated in the specification, and such a person would know where 
and how to obtain subh a system, if required. Thus, the Examiner's rejection of the claims as 
failing to be supported by an enabling specification is not well taken. 

The prior art also clearly teaches one of ordinary skill in tlic art the relevaiit pai-ameters of 
an electrical performpnce model of a transmission line, and further which aspects of the electrical 
performance are mosjt pertinent to an analysis. 
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Wliat is lackijng from the prior art is a teaching of the present method of optimization. 

This method is, indeed, disclosed in tlie specification in such manner as to enable one of ordinary 

I 

skill in the art to mali:e, use and sell the invention. 

For examplej the specification stales as follows; 

Computer Linear curcuit simulation or network analysis is the analytical solution for the 
response of ejlectrical components to an applied stimulus. Transformations of circuit 
parameters according to Laplace, Thevenin and Norton, allow the generation of transfer 
functions to qrcate a system of equations. Unknowns are derived by Matrijc methods to 
solve the equations then manipulated to produce s-parameters that completely describe 
tlie response ^f the network ports, 

i 

The available engineering analysis programs relieve the Engineer from the solution and 
presentation (pr graphics phase, and allows for full concentration on the problem. A 
library of a)Tfiponents, that includes assemblies of components like transmission line 
sections, is provided to characterize and assemble into a model. When a component is 
not in the libijary, s-parameters of an actual physical component can be hacorporated into 
the model as & ported Black Box, Parameters of an elbow, filter or antenna can be added 
to analyze a cjomplete system, A full understanding of the assembly is requhred to 
interpret the parameters and results. 

The method ciceording to the present invention, therefore makes no incremental spacmg 
presumption, j An optimized set of line lengths is calculated based on a model of the 
system, with bn optimization parameter addressing the electrical characteiisUcs of the 
resulting systjam. This simulation does not depend on any particular increment of Ime 
lengths, and ijtideed the starting condition of the model simulation may be equal line 
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Wliat is lackijng from the prior art i$ a teaching of the present method of optunization. 
This method is, indeed, disclosed in tlie specification in such manner as to enable one of ordinary 
skill in the art to maljte, use and sell the invention. 

For example,! the specification stales as follows; 

Computer Linear circuit simulation or network analysis is the analytical solution for the 
response of ejlectrical components to an applied sthnulus. Transformations of circuit 
parameters according to Laplace, Thevcnin and Norton, allow the generation of transfer 
ftinctions to qrcate a system of equations. Unknowns are derived by Matrix methods to 
solve the equjalions then manipulated to produce s-parameters that completely describe 
tlie response the network ports, 

The available engineering analysis programs relieve the Engmeer firom the solution and 
presentation <pr graphics phase, and allows for full concentration on the problem, A 
library of cor(ii>onents, that includes assemblies of components like transmission line 
sections, is provided to characterize and assemble into a model. When a component is 
not in the libijary, s-parameters of an actual physical component can be incorporated into 
the model as k ported Black Box. Parameters of an elbow, filter or antenna can be added 
to analyze a (jomplete system. A full understanding of the assembly is requhred to 
interpret the parameters and results. 

The method Recording to the present invention, therefore makes no incremental spacing 
presumption, j An optimized set of line lengths is calculated based on a model of the 
system, with an optimization parameter addressing the electrical chardcterislics of the 
resulting systjsm. This simulation docs not depend on any particular increment of line 
lengths, and ijndeed the starting condition of the model simulation may be equal line 
lengths. The jvector calculus employed by the model references stepped impedance, 
altenmition, t^iclectric constant, and capacitive discontinuity at each segmental connector. 



as well as the 



For example. 



desired bandwidth, individual line length, and total run length. 



it may be desired to build a transmission line with 20 sections, have 
minimum VSjWR contribution firom flange connections and operate over the UHF TV 
band. From the prior art, it is known that lengths spread over a 6 inch range will reduce 
flange discontinuities. Accordingly initial lengths will range fiom 240 to 234 inches. 
Comiectiuns jire made by combining nodes, consecutively assigned to each component- 
Input and Output Ports are connected by node numbers assigned to the first and last 
transmission line model components. Each transmission line segment is similar in 
performance, other than variations resulting from differences in length. The length, 
dielectric constant, impedance, attenuation, velocity factor and connector discontinuity 
are each incU ded in the matrix solution. 

The analysis pf the present model-based solution uses, for example, 1000 or more 
frequency points, in order to include the narrow VS WR spikes over the band of interest. 
Of course, a different number of frequency points may be employed, A Pentium Tl-based 
workstation running Microsoft Windows NT 4.0, having a clock rate of at least 400 MHz, 
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IS preferred, ^ each component is adjusted approximately 10 times. Using this 
computing hardware configuration, spending eight hours to optimize an eighty segment 
transmission line system is not unusual. 

j 

The input to the computer program is changed to increase and decrease each transmission 
line segment jlength, testing its sensitivity to reduce VSWR peaks. Every test, i.e., set of 
segment lengths, requires a new analysis, i.e., calculation of the entire matrix. The length 
of each scgmjent is incrementally altered imtil peaks can not be reduced without levels 
rising in another area. At Ihe begiiming of the process, a 1% change increment in line 
length is use4. Subsequently, the change increments are reduced to 0, 1 %, and then to 
0.01%. Cleajly, the choice of decade differences in optimization phases is a matter of 
engineering ojhoicc, and other increments and optimization phase change ratios may be 
employed as jiesired. Each transmission line segment is revisited many times during each 
phase of the fiuialysis. The final, optimized ler^ths are quite different from those putative 
values presenjt early in the analysis. The limit to reduction of the peaks is similar 

reaching to tl^e RMS value of the trace. 

j 

Thus, it is clejar that the process of optimization (successive approximation based with 



successively smaller 
transmission line are 



steps) is clearly described: The length parameters of the segmented 
provided with a default starting condition, and sequentially tested and 
altered in order to obtain an optimum set which meets or best meets the stated performance 
criteria. • 

i 

In pamgmph (S of the Office Action, the Examiner makes a rejection that, because the 
Examiner believes Ihjat the specification does not describe a transmission line as completely as 
the Examiner would jlike, that somehow the inventor was not in possession of the invention. 
Applicant reiterates his request to the Examiner of a definition of his proposed level of skill m 
the art. Is tlie ordinajily skilled artisan a technician? An electrical engineer? A Ph.D (as is the 
Examiner)? An expe|t in the field of microwave device analysis with 10 years' industry 
experience? A high ^hool dropout? 

It is the Exaniiner*s burden, in formulating such a rejection, to describe the level of skill 
in the art j 

The Examinei", indeed recites the Graham v. Deere test for obviousness, which requires 
an assessment of the jrelevant level of skill in the art, then conveniently omits this portion of the 
analysis. Thus, the Examiner imposes a rejection under 35 U.S.C. § 103, which presumably 
employs the same level of skill in the art test. In this case, the Examiner states "transfer 
functions are inherenjt in the analysis and characterization of transmission hnes. However, 
Fleming-Dahl does r^ot explicitly teach transfer functions." "Huss discloses 'A mathematical 
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and lumped-elementj model for multiple cascaded lossy transmission lines with arbltraty 
impedances and disdontinuities,' Huss further discloses a mathematical and lumped-element 
model for multiple cjiscaded lossy transmission lines with arbitrary impedances and 
discontinuities is pri^enled. The mathematical model is developed using the ABCD matrix 
representation of a t\|vo-port network* The lumped element model uses pole-zero approximations 
to cable transfer functions," 

How is it that the person of ordinary skill who cannot figure out a model or transfer 
function of acoaxialjline, could find and employ this reference from the technical literature, 
which tells him howjto model a transmission line using classical transfer functions? 

11 is respectfijlly submitted that the Examiner has not set forth a prima facie case of 
failure to comply wijh 35 U.S.C. § 11 2, first paragraph, and even assuming arguendo that he has, 

that these rejections jire overcome by a presentation of evidence. 

I 

With respect jto Issue 9 of the Office Action, plea*;e note that the "means for'' elements 
correspond structurally to a general purpose computer, programmed to implement the algorithm 
or optimization strategy described in the specification. There is no particular resort to extrinsic 
description required.| The functions perfomied are described in the specification, and, in part, 
recited above. I 

The Examiner continues to request a copy of the computer code. In fact, there is no 
legitimate reason Ibrimaking this request at this time. Obviously, if this had been included with 
the original appljcatipn, it could be used by applicant to define the algorithm in more detail. On 
the other hand, Applicant believes that the application is completely enabled and presents the 
best mode known to jthe inventor, without requiring the submission of the original code, which is 
not publicly availably. However, results of the use of this code arc reported in the application. 
While the Examiner jnakes the request •'so as to determine what constitutes Applicant*s 
invention at the timejof filing", this invention involves the strategy underlying the code, vMch is 

i 

fully disclosed. The jactual code is simply unnecessary and its disclosure prejudicial. 

Claims 8-9, l|7-20 and 22-25 are rejected under 35 U.S.C. 1 12, second paragraph* as 
allegedly being indefinite. The Examiner regards the plirasc transfer function as indefinite 
because a transfer fujiction mvolvcs two entities. In tact, the transmission line segment transmits 
a signal from an input to an output. Rach segment has an entrance and an exit, and an intrinsic 

'^transfer function" relating to Hxe relationship therebetween. The Examiner notes that there are 

I 
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acting in its capacity! 
various standard and! 



different expressioiisj and applications tor the transfer function. In fact, for a transmission line, 
las a transmission line, there is but one true transfer function, as well as 
j accepted approximations for the transfer function, some of which may be 
more accurate than cithers. ITiese may be expressed in a variety of forms, but the essence is the 
same. • 

The phrase "ipay be defined" is replaced with "is defined". 
Applicant ha^ previously argued that this amendment was illogical. Applicant has 
reviewed the Examilier's analysis and found it persuasive. While applicant does not agree that 
the original claim laijguage fatally indefinite, the amendment proposed by the Examiner is made. 
Upon further review^j no paradox is present, subject to the following statement: As a result of 
employing the stored algorithm, using a set of stored characteristic values, an adjusted set of 

characteristic values {representing an optimum is defined. 

I 

The temi "substantially" has been cancelled. This amended claim language is intended to 
denote that the strategy for selection of the segment length values is not based on an algorithm 
which presumes that the values are disposed incrementally or monotonically. 

It is respectfully submitted that claims 1 , 8-9, 1 7-20 and 22-25 are now clearly definite, 
and comply with thejrequirements of 35 U.S.C. § 1 12, second paragraph. 

Claims 1 -25 are rejected imder 35 VS.C. § 1 12, second paragraph, as being incomplete 
for omitting essential steps or elements. iTie Examiner states that the ^plicant has not claimed 
details of the methodj or apparatus which are necessary tor carrying out the optimization* 

Applicant resjpectfuUy disagrees. ITie optimization according to the present invention is 
broadly claimed because applicants are entitled to such claim scope, without regard to the 
implementation details of the optimization algorithm. The prior art techniques make 
presumptions as to wjhat will be acceptable to meet the perfonuimce criteria. The present 
invention, on the oth^jr hand, searches (including an analysis of the suboptimal conditions) until 
an optimum condition is found (one that meets the performance criteria). This supports a claim 
scope using the worc^ "optimizing", and no iurther eloquence need be provided. 

! 

I ART REJECTIONS (35 aS.C §§ 102-103) 

Claims 1 0-1 1| and 13-21 are rejected under 35 U.S.C. § 102(b) as being anticipated by 

Fleming-Dahl US 5,?18,326. The '326 patent relates to a mathematical method for defining a set 

j 
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of coaxial cable leng^s, in no particular order order. wWch operates in the abstract on pure 
numbers representing lengths to achieve a desired set of relative lengths. At no time during the 
optimization of the dable lengths is the performance of the segmented transmission line modeled , 
nor is the model evaiuated . The Examiner has therefore failed to set forth a prima facie case of 

j 

anticipation. Theref|)re, the reference fails to anticipate the present claims. Because the order is 
not defined, a criticaj aspect of an optimum system cannot be established, that of order 
sensitivity . Order matters, because each discontinuity at a segment boundary results in a power 
reflection; the successive power reflections interact, and can create both constructive and 
destructive interferotjce. TIius, by simply optindzing the lengths of the segments, and not their 
order, undesired mteractions may occur, and advantageous interactions cannot be promoted. 

The results of the use of the method according to the present invention thus diflfer ftom 
those of the ^326 patent, and there is no reason to conclude that any arbitrary optimization 
procedure would projluce a similar result to that of the '326 patent, indicating that this procedure 
is not "optimum". Picase note that the background of the invention section of the *326 patent 

states: "Impedance ipatching techniques are especially impractical in systems, In fact, the 

j 

'326 patent rejects el|ectrical analysis methods, in favor of a mathematical formula which is not 
based on an optimizejtion. 

Claims 1-9, ll2 and 22-25 are rejected under 35 U.S.C. § 103(a) as being obvious over the 

*326 patent in view cjf Huss. The Examiner admits that Fleming Dahl fail to disclose a transfer 

I 

function (i.e., a perfcraiance assessment parameter), for which IIuss is cited. As stated above, 
Applicant agrees that Huss teaches a transfer function of a transmission line. In contrast to the 
Examiner* s statement that it would have been obvious to combine Fleming Dahl and Huss, it is 
not seen that there is iany teaching or motivation in the references to combine. 

The '326 patent discloses that a mathematical sequence may be used instead of a 
performance analysis, to yield a useful result. Apparently, this is the case: the results according 
to the '326 patent ap]|)arently can meet the stated performance criteria. On the other hand, there 
is no optimization, aijid the result is suboptimal; that is, if the performance criteria hud been 
further constricted, a| some point the method of the '326 patent would fail, while the method 
according to the present invention would succeed. 
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As noted in pjaragraph 27 of the Office Action, "transfer functions are inherent in the 
analysis and charact<|rization of transmission lines* However, Fleming-Dahl does not explicitly 
teach transfer functions " This is because Fleming-Dahl do not analyze or characterize the 
transmissinn li'tift 

While Huff aj)parently performs a transmission line perfonnance analysis, this reference 
is silent on multisegijncnt effects, and provides no practical means for analyzing a multisegment 
system, nor a strategy for optimizing such a system, 

! 

I low is the tr^sfer function of Huss implied to the order of component lengths defined 
by Fleming Dahl? I^one were to model the transfer function of a single segment of the 
transmission line or tnultiple segments of the line, how is this model used to influence the 

selection of the set of characteristic values? The Examiner, for some reason, focuses on 

! 

"component manufac^turing tolerances" by holding this text. Are these tolerances relevant to the 
application of a transjfer function? To the order of segments? 

The scheme Recording to Fleming-Dahl fails to determine an effect of segment sequence, 
as requited by claim4 1 and 22, and uideed provides no motivation therefore. In contrast, 

according to the present invention, the sequence of lengths is a factor in the optimization. 

I 

The prior art fails to teach or suggest the applicalion of a complex aggregation of transfer 
iunctions of transml^ilisk)n line segments to formulate a model of the complete system, and then 

i 

employ an optimization algorithm to adjust a "set of characteristic values" to achieve a desired 
system response. 

While the Exjuniner might argue that "optimization" of a physical system is always 
obvious, this is simply not the case, especially where computational complexity is an issue, llie 
reason is that, for rui^s with only a few luie segments, the issues were readily solved using trial 
and error, intuition, qr other known techniques, and for complex systems having many line 
segments, the modcl^ig problem was considered intractable, requiring substantia] simpli fication 
which gave poor resx^lts. Applicant, however, found tliat this approach could be made effective, 
and provided new and useful results. 

With respect |o paragraph 46 of the Office Action, applicant respectfully disagrees. That 
the claim encompasses presently unknown embodiments is not fatal to the claim; in fact, the 
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Supreme Court in it^ recent decision in the Festo case clearly permits an applicant to encompass 
future-developed cmjbodiments. There is simply no requirement that these be encompassed, if at 
all, under the Doctriijie of Equivalents, which is principally designed to assist, where the problem 
could not be Ibreseeiji. The issue is whether the claim need be narrowed to exclude known or 
presently contemplaljed embodiments. The Examiner has presented no art which would require 
applicant to distinguish a type of optimization, and applicant declines to narrow the claims 
without an express reason to do so. There is simply no requirement in law that claims be limited 
to preferred embodiii|ients. 

It is therefore] respectfully submitted that the present application is allowable. 

Respectfully submitted, 

i MDLDE & HOFFBERG, LLP 



By 




I 

MILDE & HOFFBEko, LLP 
10 Bank Street - Suite 460 
White Plains, NY 10606 
914-949-3100 ; 



Steven M. Hoffberg 
Reg. No. 33,511 
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